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METHOD OF SUPPORTING HANDOVER IN A
MOBILE COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a 371 U.S. national stage application of
International Application No. PCT/KR2007/002919, filed on

Jun. 13, 2007, which claims priority to Korean Application
Serial No. 10-2006-0054467, filed on Jun. 16, 2006.

TECHNICAL FIELD

The present 1invention relates to a mobile communication
system, and more particularly, to a method of performing
handover 1n a mobile communication system.

BACKGROUND ART

FIG. 1 1s a diagram 1illustrating a problem that may occur
when handover 1s performed 1n a mobile communication
system according to the related art.

In a mobile communication system, handover means a
procedure that a user equipment (UE) which 1s connected
with a source base station to perform communication 1s dis-
connected from the source base station as the user equipment
moves and establishes a new connection with a target base
station to which the user equipment moves. The user equip-
ment can recetve seamless services from a network during
movement through the handover procedure.

If the handover procedure 1s initiated, the source base sta-
tion needs to transier some data blocks stored therein to the
target base station, wherein the data blocks should be trans-
mitted to the user equipment which performs handover. The
target base station transmits the data blocks transierred from
the source base station to the user equipment after completing,
the handover.

InFIG. 1, adata block *S” means a service data unit (SDU),
and a data block ‘P’ means a protocol data unit (PDU). Also,
‘60’ 1n ‘S:60° or ‘P:60” means a sequence number (SN) of the
SDU or the PDU. A specific protocol layer of the source base
station, for example, a radio link control (RLC) layer recetves
service data umits (SDUs) delivered from a higher network
node or a higher layer to generate protocol data units (PDUSs),
and transmits the generated PDUs to the user equipment.

It handover 1s performed from the source base station to the
target base station due to movement of the user equipment,
the source base station should transfer, to the target base
station, data blocks which are not sure that the user equipment
has successiully recerved them and all data bocks of the
source base station thereafter. In FIG. 1, the source base
station transmits the data blocks up to *S:65” or ‘P:1006° to the
user equipment. At this time, withrespectto PDU of ‘P:1002,’
it 1s supposed that ACK has not been received from the user
equipment or NACK has been received from the user equip-
ment. In this case, if handover 1s 1nitiated, for example, 11 the
source base station transmits a handover command (HO com-
mand) message to the user equipment, the PDUs from
‘P:1007’ are not transmitted to the user equipment.

Since the source base station has failed to recetve ACK
trom the user equipment or has recerved NACK from the user
equipment with respect to PDU of ‘P:1002,” the source base
station or the target base station cannot identily whether the
user equipment has successtully received °S:61° and °S:62°
SDUSs included in the PDU of ‘P:1002.” Since the source base
station cannot 1dentily information of the data blocks which
the user has successiully recerved, the source base station
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transmits, to the target base station, the data blocks which are
determined that the user equipment has failed to successtully
receive them, 1.e., all data blocks from °S:61.” The target base
station transmits, to the user equipment, the data blocks from
‘S:61,” which are received from the source base station, after
handover ends.

In this case, for example, 11 the source base station has
failed to receive ACK or has received it as NACK even though
the user equipment has transmitted ACK to the source base
station after successtully receiving PDU of ‘P:1002, transfer
of the data blocks from the source base station to the target
base station and transmission of the data blocks from the
target base station to the user equipment after end of handover
may correspond to unnecessary transmission. For this reason,
problems occur 1n that such unnecessary transmission of the
data blocks increases network congestion and deteriorates
eificiency of radio resources use.

DISCLOSURE OF THE INVENTION

Accordingly, the present invention 1s directed to a method
ol supporting handover i a mobile communication system,
which substantially obviates one or more problems due to
limitations and disadvantages of the related art.

An object of the present invention 1s to provide a method of
minimizing user traific unnecessarily transmitted during a
handover procedure.

Another object of the present invention 1s to provide a
method of reducing network congestion in a mobile commu-
nication system.

Other object of the present invention 1s to provide a method
of preventing redundant user traific {from being performed by
a user equipment.

To achieve these objects and other advantages and 1n accor-
dance with the purpose of the mvention, as embodied and
broadly described herein, a method of supporting handover at
a user equipment in a mobile communication system com-
prises receiving, from a source network node, first 1dentifica-
tion information identifying at least one data block trans-
terred from the source network node to a target network node
during handover, transmitting, to a target network node, sec-
ond identification information i1dentifying at least one data
block to be recerved from the target network node during the
handover, and receiving a data block from the target network
node, the data block being transmitted by the target network
node based on the second 1dentification information.

In another aspect of the present ivention, a method of
supporting handover at a target network node 1 a mobile
communication system comprises receiving, from a source
network node, at least one data block during handover, receiv-
ing, from the user equipment, identification information iden-
tifying at least one data block to be transmitted to the user
equipment during the handover, and transmitting a data block
to the user equipment, the data block being selected based on
the 1dentification information.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram 1illustrating a problem that may occur
when handover 1s performed 1n a mobile communication
system according to the related art;

FIG. 2 1s a block diagram of a network structure of an
E-UMTS (Evolved-Universal Mobile Telecommunications
System) to which technical features of the present invention
are applied;

FIG. 3 1s a schematic diagram 1llustrating protocol archi-
tecture of an E-UTRAN;
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FIGS. 4A and 4B are architectural diagrams of a control
plane and a user plane, respectively of a radio mterface pro-

tocol between UE (user equipment) and E-UTRAN (UMTS
terrestrial radio access network);

FIG. 5 1s a diagram 1illustrating a structure of physical
channels 1n an E-UMTS system:;

FIG. 6 1s a flow chart of a procedure of performing han-

H-UMTS system, which 1s a kind of a mobile

dover 1n an E
communication system, in accordance with one embodiment
of the present 1nvention;

FI1G. 7 1llustrates one embodiment of the present invention;

FI1G. 8 1llustrates another embodiment of the present inven-
tion;

FI1G. 9 1s aflow chart illustrating a procedure of performing
handover according to one embodiment of the present mnven-
tion; and

FI1G. 10 1s a flow chart illustrating a procedure of perform-
ing handover according to another embodiment of the present
ivention.

BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

FIG. 2 1s a block diagram of a network structure of an
E-UMTS (Evolved-Universal Mobile Telecommunications
System) to which technical features of the present invention
are applied. An E-UMTS 1s a system evolving from the con-
ventional UMTS and 1ts basic standardization 1s currently
handled by the 3GPP (3"“ Generation Partnership Project).
The E-UMTS can also be called an LTE (Long Term F

Evolu-
tion) system. Release 7 and Release 8 of 3GPP techmnical
specifications (3™ Generation Partnership Project; Technical
Specification Group Radio Access Network) can be referred
to obtain detailed information about the UMTS and E-UMTS,

Referring to FIG. 2, an E-UMTS network includes a user
equipment (hereinafter abbreviated ‘UE’), a network node
(heremaiter named ‘eNode B’ or ‘eNB’) and an access gate-
way hereinafter abbreviated ‘aGW’) connected to an external
network by being located at an end of the E-UMTS network.
The aGW may be classified into a part for handling user traific
and a part for handhng control traffic. A first aGW for pro-
cessing new user tratfic may communicate with a second AG
for processing control tratfic via a new interface. A eNode-B
may include at least one cell. A first interface for transmitting
user traffic or a second interface for transmitting control-
traffic may be located between several eNode-Bs. The CN
may include the aGW and a plurality of nodes for registering,
users of User Equipments (UEs). If required, another inter-
face for discriminating between the E-UTRAN and the CN
may also be used for the LTE network. The aGW manages
mobility of a UE by unit of a tracking areca (TA). A TA
comprises a plurality of cells. When a UE moves into a TA
from another TA, the UE mforms the aGW of the change of
the TAs. The eNode B includes at least one cell.

FIG. 3 1s a schematic diagram 1illustrating protocol archi-
tecture of an E-UTRAN. In FIG. 2, the hatching part repre-
sents functional entities of a control plane and the non-hatch-
ing part represents functional entities of a user plane.

Layers of a radio interface protocol between a UE and a
network can be classified into a first layer L1, a second layer
[.2 and a third layer L3 based on three lower layers of OSI
(open system interconnection) reference model widely
known 1n communication systems. A physical layer belong-
ing to the first layer L1 provides an information transfer
service using a physical channel. A radio resource control
(herematter abbreviated ‘RRC’) located at the third layer

plays arolein controlling radio resources between the UE and
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the network. For this, the RRC layer enables RRC messages
to be exchanged between the UE and the network. The RRC
layer can be distributively located at network nodes including
an eNode B, an AG and the like or at either the Node B or the
AG.

FIGS. 4A and 4B are architectural diagrams of a control
plane and a user plane, respectively of a radio iterface pro-
tocol between UE (user equipment) and UTRAN (UMTS
terrestrial radio access network) based on the 3GPP radio
access network standard. Referring to FIG. 4A, a radio inter-
face protocol vertically includes a physical layer, a data link
layer, and a network layer and horizontally includes a user
plane for data information transfer and a control plane for
signaling transier. The protocol layers in FIG. 4A can be
classified into L1 (firstlayer), .2 (second layer), and L3 (third
layer) based on three lower layers of the open system inter-
connection (OSI) standard model widely known 1n the com-
munications systems.

The respective layers of a radio protocol control plane
shown 1n FIG. 4A and a radio protocol user plane shown 1n
FIG. 4B are explained as follows.

First of all, the physical layer as the first layer provides
information transier service to an upper layer using physical
channels. The physical layer SHY) 1s connected to a medium
access control (hereinafter abbreviated ‘MAC’) layer above
the physical layer via transport channels. Data are transterred
between the medium access control layer and the physical
layer via the transport channels. Moreover, data 1s transferred
between different physical layers, and more particularly,
between one physical layer of a transmitting side and the
other physical layer of a recerving side via the physical chan-
nels. A downlink physical channel of the E-UMTS 1s modu-
lated according to an orthogonal frequency division multi-
plexing (OFDM) scheme and time and frequency are used as
radio resources.

The medium access control hereinafter abbreviated
‘MAC”) layer of the second layer provides a service to aradio
link control (hereinafter abbreviated RLC) layer above the
MAC layer via logical channels. The RLC layer of the second
layer supports reliable data transifer. In order to efiectively
transmit IP packets (e.g., IPv4 or IPv6) within a radio-com-
munication period having a narrow bandwidth, a PDCP layer
of the second layer (L2) performs header compression to
reduce the size of a relatively-large IP packet header contain-
ing unnecessary control information.

A radio resource control (hereinafter abbreviated ‘RRC”)
layer located on a lowest part of the third layer 1s defined 1in the
control plane only and 1s associated with configuration,
reconfiguration and release of radio bearers (hereimafter
abbreviated ‘RBs’) to be 1n charge of controlling the logical,
transport and physical channels. In this case, the RB means a
service provided by the second layer for the data transfer
between the UE and the UTRAN.

As a downlink transport channel carrying data to UEs from
the network, there 1s a broadcast channel (BCH) carrying
system information and a downlink shared channel (SCH)
carrying user tratfic or control messages. The traific or control
messages of a downlink multicast or broadcast service can be
transmitted via the downlink SCH or an additional downlink
multicast channel (MCH). Meanwhile, as an uplink transport
channel carrying data to the network from UEs, there 1s a
random access channel (RACH) carrying an initial control
message and a uplink shared channel (UL-SCH) carrying
user traflic or control message.

In the E-UMTS system, an OFDM 1is used on the downlink
and a single carrier frequency division multiple access (SC-
FDMA) on the uplink. The OFDM scheme using multiple
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carriers allocates resources by unit of multiple sub-carriers
including a group of carriers and utilizes an orthogonal fre-
quency division multiple access (OFDMA) as an access
scheme.

A physical layer of an OFDM or OFDMA scheme divides
active carriers 1nto a plurality of groups and transmits each
group to a different receiving side. Radio resource allocated
to each UE which 1s defined as a time-frequency region on a
two-dimensional sphere comprises continuous sub-carriers
on a frequency axis and symbols on a time axis. A time-
frequency region 1 the OFDM or OFDMA scheme 1s a
rectangular form sectioned by time and frequency coordi-
nates. One or more time-{frequency region can be allocated to
an uplink for a UE and an eNB can transmit one or more
time-frequency region to a UE. In order to define a time-
frequency region on the two-dimensional sphere, the number
of OFDM symbols and sub-carriers starting from a point
having an offset from a reference point should be given.

The E-UMTS uses 10 ms radio frame comprising 20 sub-
frames. Namely, a sub-frame 1s 0.5 ms length. A resource
block comprises one sub-frame and twelve sub-carriers, each
of which 1s 15 kHz. One sub-frame comprises a plurality of
OFDM symbols and a part of the plurality of OFDM symbols
can be used for L.1/2 control information.

FIG. 5§ 1s a diagram 1illustrating a structure of physical
channels 1n the E-UMTS. In FIG. §, a sub-frame comprises a
[.1/2 control information transmission region (the hatching
part) and a data transmission region (the non-hatching part).

FIG. 6 1s a flow chart illustrating a procedure of performing,
handover 1n an E-UMTS system, which 1s a kind of a mobile
communication system, in accordance with one embodiment
of the present invention.

Referring to FIG. 6, network nodes shares UE context
which 1s information related to a specific user equipment
[S601]. The UE context includes Provision of Area Restric-
tion information. The user equipment performs a measure-
ment procedure either periodically or if a predetermined
event occurs, and informs a source base station (or source
e-Node B) of the measurement result [S602]. The source base
station receives measurement information of neighboring
base stations from the user equipment and determines han-
dover to a specific neighboring base station (or cell), 1.e., a
target base station (or target e-Node B) 11 the received mea-
surement information satisfies a certain condition [S603].

The source base station transmits a handover request (HO
Request) message to the target base station (target eNodeB)
[S604]. The target base station determines whether to allow a
handover request considering its wire or wireless resources
[S605]. The target base station transmits a handover response
(HO Response) message to the source base station [S606].
The source base station transmits a handover command (HO
command) to the user equipment [S607]. The source base
station transmits data blocks (SDUs or PDUs), which are to
be transmitted to the user equipment, to the target base station
before or after transmitting the handover command message
to the user equipment [S608]. The handover command mes-
sage includes information (for example, identification infor-
mation of at least one data block among the data blocks)
related to the data blocks transferred from the source base
station to the target base station.

The user equipment which has received the handover com-
mand message performs an L1/L.2 signaling process for
establishing a connection with the target base station [S609].
The L1/L2 signaling procedure includes a synchronization
acquisition procedure. If the LL1/1.2 signaling procedure ends,
the user equipment transmits a handover complete (HO com-
plete) message to the target base station [S610]. The handover
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complete message includes information related to data blocks
(SDUs or PDUs) which the user equipment should receive
from the target base station.

The target base station transmits the handover complete
message to MME/UPE [S611]. The MME/UPE transmits a
handover complete ACK (HO complete ACK) message to the
target base station [S612]. The target base station transmits a
resource release message to the source base station [S613].
The source base station which has recerved the resource
release message releases all the resources for connection with
the user equipment [S614]. If the handover procedure ends, a
location update procedure of the user equipment 1s performed
[S615]. The target base station transmits user data to the user
equipment [S616]. In this case, the target base station deter-
mines data blocks, which are to be transmitted to the user
equipment, in accordance with the information related to the
data blocks received from the user equipment.

FIG. 7 1s a diagram illustrating one embodiment of the
present invention.

In FIG. 7, 1t 1s supposed that the user equipment has suc-
cessiully recerved data blocks ‘P:1001°~‘P:1006° transmutted
from the source base station. However, the source base station
has failed to receive ACK from the user equipment or has
received NACK from the user equipment due to some circum-
stances with respect to the data block ‘P:1002.” Accordingly,
the source base station determines that the user equipment has
failed to successtully receive the data block ‘P:1002.” Also,
the source base station determines that the user equipment has
failed to recerve successtully *S:61° and “S:62’ related to the
data block ‘P:1002’

If a handover procedure 1s initiated due to movement of the
user equipment, the source base station transiers, to the target
base station, the data block ‘S:61’ or all the data blocks from
the datablock *P:1002,” among the data blocks which are to be
transmitted to the user equipment (see S608 of FIG. 6).

The source base station transmits, to the user equipment,
information related to at least one data block transferred to the
target base station. Preferably, the information related to at
least one data block 1s 1identification information of the at least
one data block. For example, in example of FIG. 7, the source
base station can transmit, to the user equipment, a sequence
number of the first data block °S:61° or the data block
‘P:1002” among the data blocks transierred to the target base
station. The information related to the at least one data block
may be transmitted by being included in the handover com-
mand message.

The user equipment which has recerved the handover com-
mand message compares the receiving status of the data block
received from the source base station with the information
related to the data blocks transferred from the source base
station to the target base station. In other words, the user
equipment checks whether the data blocks transferred from
the source base station to the target base station include the
data block successtully received from the source base station
to the user equipment. In example of FIG. 7, the user equip-
ment successtully receives the data blocks from “S:61° to
‘S:65° or from P:1003” to ‘P:1006° among the data blocks
transferred from the source base station to the target base
station.

Accordingly, since the user equipment does not need to
receive the data blocks from °S:61° to *S:65’ or from P:1003°
to ‘P:1006” from the target base station again, the user equip-
ment transmits, to the target base station, the information
related to the data blocks to be recerved from the target base
station. In other words, the user equipment transmits, to the
target base station, either the fact that data blocks to be
received after handover are arranged 1n order different from
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that of data blocks informed through the handover command
message or 1dentification information of at least one data
block which the user equipment wishes to receive, for
example, a sequence number. Preferably, the information 1s
transmitted by being included 1n the handover complete mes-
sage.

For example, 1n example of FIG. 7, since the user equip-
ment successiully receives the data blocks from “S:61° to
‘S:65.” the user equipment only needs to recerve tratfic of the
data block ‘S:66.” Accordingly, the user equipment informs
through the handover complete message that the data block to
be received from the target base station 1s the data block
‘S:66.” The target base station which has recerved the han-
dover complete message from the user equipment only needs
to transmit data from the data block *S:66’ requested from the
user equipment. The target base station discards the other data
blocks from °S:61° to °S:65”

FIG. 8 1s a diagram 1illustrating another embodiment of the
present invention.

In the embodiment of FIG. 8, it 1s supposed that the source
base station has failed to recerve ACK from the user equip-
ment or has received NACK from the user equipment with
respect to the data block ‘P:1004.” Also, 1n the embodiment of
FIG. 8, although the user equipment has transmitted NACK to
the source base station as the user equipment has failed to
successiully receive the data block ‘P:1002, the source base
station receives NACK as ACK due to error in the transmis-
s10n procedure.

The source base station 1dentifies that the user equipment
has successiully received the data block ‘P:1002” but has
failed to successtully receive the data block ‘P:1004.” How-
ever, the user equipment has actually failed to recerve the data
block ‘P:1002. At this time, 1f a handover procedure 1s 1niti-
ated due to movement of the user equipment, the source base
station transfers, to the target base station, the data blocks to
be transmitted to the user equipment, starting from the data
block °S:63.” Accordingly, the user equipment fails to receive
the data blocks °S:61° and °S:62,” which have not been suc-
cessiully received from the source base station 608, from the
target base station even after handover.

To solve such a problem, the source base station transmits
the handover command message to the user equipment,
wherein the handover command message includes informa-
tionrelated to the data blocks transierred from the source base
station to the target base station. For example, the handover
command message transmitted to the user equipment
includes a sequence number of the data block *S:63” which
has the smallest sequence number among the data blocks
transierred from the source base station to the target base
station.

The user equipment can 1dentily that the data block which
the user equipment should recetve, 1.e., the data block *S:61°
among the data blocks transferred from the source base sta-
tion to the target base station has been omitted from the
handover command message. The user equipment transmits,
to the target base station, information related to at least one
data block to be recerved from the target base station. The
information may be transmitted by being included in the
handover complete message.

Inthe example ol FI1G. 8, the user equipment can inform the
target base station that the user equipment wishes to first
receive the data block °S:61° by including the sequence num-
ber of the data block “S:61° 1n the handover complete mes-
sage. The target base station starts to first transmit, to the user
equipment, the data block which the user equipment wishes.
At this time, 1f the target base station does not have the data
block which the user equipment wishes, the target base sta-
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tion may request re-transmission of the corresponding data
block from AG or MME/UPE which 1s a higher network node.

Heremafiter, information (hereinafter, ‘first information’),
which 1s related to at least one data block transierred from the
source base station to the target base station during handover
and 1s transmitted from the source base station to the user
equipment, and information (hereinaiter, ‘second informa-
tion’), which 1s related to at least one data block which the
user equipment wishes to recerve from the target base station
after handover, will be described 1n detail. As described
above, the first information may be transmitted by being
included 1n the handover command message, and the second
information may be transmitted by being included in the
handover complete message.

The first information may include the sequence number of
the first data block which has been transmitted from the
source base station to the user equipment but a response
thereol indicating successiul reception, 1.e., ACK has not
been received from the user equipment. In the example of
FIG. 7, since the data block ‘P:1002’ 1s the first data block
which the source base station has failed to receive ACK from
the user equipment, the sequence number “61° or ‘1002’ of the
data block ‘S:61° or ‘P:1002” may be provided as the first
information.

The first information may include sequence numbers of all
data blocks which have been transmitted from the source base
station to the user equipment but a response thereof indicating,
successiul reception, 1.e., ACK has not been received from the
user equipment. For example, if the source base station has
transmitted the data blocks *S:61°~°S:70” and but has failed to
receive ACK or has received NACK with respect to the data
blocks ‘S:63’, ‘S:65,” and °S:68.’” the source base station can
transmit the handover command message to the user equip-
ment, wherein the handover command message includes
sequence numbers 63, 65 and 68 of the data blocks. The first
information may be provided in various formats such as a
bitmap format.

The second information ray include the sequence number
of the first data block which the user equipment wishes to
receive from the target base station after handover. In the
example of FIG. 7, since the data block ‘P:1007 1s the first
data block which the user equipment has failed to success-
tully recerve, the sequence number *66° or ‘1007’ of the data
block “S:66° or ‘P:1007° may be provided as the second 1infor-
mation. Also, the second information may include sequence
numbers of all data blocks which the user equipment has
failed to successiully receive from the source base station
betore handover. For example, if the source base station has
transmitted the data blocks “S:61°~S:70” to the user equip-
ment but the user equipment has failed to successiully receive
the data blocks ‘S:65°, ‘S:67. and ‘S:68,” the user equipment
can transmit the handover complete message to the target
base station, wherein the handover complete message
includes sequence numbers 65, 67 and 68 of the data blocks as
the second information.

As another example, the second information may include
sequence numbers of data blocks to be receitved from the
target base station to the user equipment after handover
among data blocks having sequence numbers included 1n the
first information which the user equipment has received from
the source base station. For example, if the handover com-
mand message includes the sequence numbers of the data
blocks “S:63°, ‘S:65, and °S:68’ as the first information, the
user equipment determines that the data blocks S:65” and
‘S:68 will be retransmitted from the target base station, and
transmits the handover complete message to the target base
station, wherein the handover complete message includes the
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sequence number of the data block °S:67’ as the second 1nfor-
mation. The second information may be provided 1n various
formats such as a bitmap format.

FI1G. 9 1s a flow chart illustrating a procedure of performing,
handover according to one embodiment of the present inven-
tion. The embodiment of F1G. 9 1s used for downstream traffic
transmission.

The source base station transmits a handover command
(HO Command) message to the user equipment after deter-
mimng handover [S901]. The handover command message
includes first information. The first information 1s the same as
described above. After transmitting the handover command
message, the source base station transmits the data blocks to
the target base station 1n accordance with the second 1nfor-

mation [S902].

After recerving the handover command message from the
source base station, the user equipment ends connection with
the source base station and sets connection with the target
base station through L1/L.2 signaling [S903]. After setting
connection with the target base station, the user equipment
transmits a handover complete (HO Complete) message to
the target base station [S904]. The handover complete mes-
sage mncludes the second imnformation. The second informa-
tion 1s the same as described above. The target base station
identifies information related to the data blocks to be recerved
by the user equipment, from the second information included
in the handover complete message, and transmits the data
blocks to the user equipment 1n accordance with the identified
information [S905].

FIG. 10 1s a flow chart 1llustrating a procedure of perform-
ing handover according to another embodiment of the present
invention. The embodiment of FIG. 10 1s used for upstream
traflic transmission.

Referring to FIG. 10, 1n case of upstream trailic informa-
tion, the source base station transmaits 1dentification informa-

tion (NACK Info) of at least one data block which has not
been successiully recerved from the user equipment [S1001].
The 1dentification information can be included 1n a handover
command (HO Command) message to be transmitted to the
user equipment [S1001]. The 1dentification information may

include at least one sequence number of the at least one data
block. For example, the identification information may
include a sequence number of the first data block among the
at least one data block or every sequence number of the at
least one data block. The user equipment receives the han-
dover command message from the source base station and
identifies at least one data block to be transmitted to the target
base station. The user equipment performs L.1/1.2 signaling to
set connection with the target base station [S1002]. The user
equipment transmits the handover command message to the
target base station, wherein the handover command message
may include information of data blocks which the target base
station will receive [S1003]. The user equipment transmits
the data blocks to the target base station 1n accordance with
the information included 1n the handover complete message.
[S1004].

It will be apparent to those skilled in the art that the present
invention can be embodied 1n other specific forms without
departing from the spirit and essential characteristics of the
invention. Thus, the above embodiments are to be considered
in all respects as 1llustrative and not restrictive. The scope of
the mvention should be determined by reasonable interpreta-
tion of the appended claims and all change which comes
within the equivalent scope of the mvention are included in
the scope of the invention.
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10
INDUSTRIAL APPLICABILITY

The present invention 1s applicable to such a wireless com-
munication system as a wireless mternet, a mobile commu-
nication system and the like.

The invention claimed 1s:

1. A method of supporting handover at a user equipment in
a mobile communication system, the method comprising:

receving, irom a source network node, first identification

information identifying at least one first data block
transierred from the source network node to a target
network node during a handover;

transmitting, to the target network node, second 1dentifica-

tion information identifying at least one second data
block to be received from the target network node during
the handover;

recerving the at least one second data block from the target

network node based on the second 1dentification infor-
mation;

requesting an upper network node to transfer a data block

not included 1n the at least one first data block recerved
from the source network node:; and

recerving the data block from the upper network node,

wherein the first i1dentification information includes a

sequence number of a data block of the at least one first
data block for which the source network node did not
receive an acknowledgement (ACK) from the user
equipment.

2. The method of claim 1, wherein the first 1dentification
information further includes a sequence number of a first data
block among the at least one first data block.

3. The method of claim 2, wherein the second 1dentification

information includes a sequence number for a first data block
of the at least one second data block.

4. The method of claim 1, wherein the second 1dentification
information 1mcludes a sequence number of a first data block
among the at least one second data block.

5. The method of claim 1, wherein the first 1identification
information further includes a sequence number of each data
block of the at least one first data block.

6. The method of claim 5, wherein the second 1dentification
information includes a sequence number of each data block of
the at least one first data block that the user equipment failed
to recerve from the source network node.

7. The method of claim 1, further comprising:

recerving the first identification information 1n a handover

command message.

8. The method of claim 1, further comprising:

receving the second 1dentification information 1 a han-

dover complete message.

9. The method of claim 1, wherein the at least one second
data block 1s a service data unit (SDU) of a protocol layer at
the user equipment.

10. The method of claim 9, wherein the protocol layer 1s a
radio link control (RLC) layer.

11. The method of claim 1, wherein the at least one second
data block 1s a protocol data unit (PDU) of a protocol layer at
the user equipment.

12. The method of claim 11, wherein the protocol layer 1s
a radio link control (RLC) layer.

13. The method of claim 1, wherein the upper network
node 1s an access gateway (AQG) or a Mobility Management
Entity (MME)/User Plane Entity (UPE).

14. A method of supporting a handover at a target network
node 1n a mobile communication system, the method com-
prising:
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receiving, from a source network node, at least one first
data block during a handover;

receiving, from a user equipment, identification informa-
tion 1dentifying at least one second data block to be
transmitted to the user equipment during the handover;

transmitting the at least one second block to the user equip-
ment based on the identification information;

requesting an upper network node to transier a data block
not mcluded 1n the at least one first data block received
from the source network node:; and

receiving the data block from the upper network node,

wherein the 1dentification information includes a sequence
number of a data block of the at least one first data block
that the user equipment failed to receive from the source
network node.

10
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15. The method of claim 14, wherein the identification
information 1s received 1 a handover complete message.

16. The method of claim 14, wherein the at least one second
block 1s a service data unit (SDU) of a protocol layer at the
target network node.

17. The method of claim 16, wherein the protocol layer 1s
a radio link control (RLC) layer.

18. The method of claim 14, wherein the at least one second
block 1s a protocol data umt (PDU) of a protocol layer at the
target network node.

19. The method of claim 18, wherein the protocol layer 1s
a radio link control (RLC) layer.
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